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(57) Abstract: 

PROBLEM TO BE SOLVED: To perform a high-speed 
operation at a low voltage without malfunctioning 
of a semiconductor integrated circuit. 
SOLUTION: A transistor pair composed of a first 
PM0S transistor 11 and a first NM0S transistor 13 
and another transistor pair composed of a second 
PM0S transistor 12 and a second NM0S transistor 14 
are arranged in a columnar direction. Adjacent to 
the first and second PM0S transistors, a PM0S 
transistor 21 for power supply control and a non- 
use PM0S transistor 22 are arranged in the 
columnar direction while aligning the position of 
gate electrodes with the gate electrodes 15 and 
16. Also, adjacent to the first and second M0S 
transistors, an NM0S transistor 23 for the power 
supply control and an non-use NM0S transistor 24 
are arranged in the columnar direction while 
aligning the position of the gate electrodes with 
the gate electrodes 17 and 18. 
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(54) t«W©«ift;] ^ss^KimJS, v*o-fe;k i*W^J;tfK5>5?x^7W 



(57) [S*«J] 

ft. 

m&*f®) ii©PMosh7>^^n. ii 

CNMOS f>7>yXi- 1 3 7^6fiE-5 t-7>y^^^7 
tS2OPM0Sh7>y^^l2. S2©NMOSh 

gEssn, mi, S2«)pmos h7>^^tc«su 

T, y-h«I15, 1 6<hy-h«&©tfl:@£!til*. 

t. maafwwsPMos h^^v'x^ 2 1 twPM 

OS Y-7>VX5> 2 2 ^Ti^J^lCiEH^nT^^. * 
fc. Si, S2CDNMOSh7>y^^l:R8tT, y 

-hiffiH, 1 8 ty- hmsoisifiSrifflAT. mas 

f&HSPJBNMOS h7>y^^2 3 WffifflNMOS h7 




t 1 :«Ll»i««wi«5^f>Vv*K«C«*»«o5ws>»>y**) 
I 3 : aL«l»n«BiCmQS>»>9**«L«i»II©WW»>9>S->**) 

1 a tfiLSMMoa 1 eras I- »>*>**«i,eu«©*os»>»>*££> 

1 4 |«L«V»««« : «il»«»|.»>l?X^«t«i»a«MCM».*^^A^» 



1 

l,fl>I(DMOS b?>i'7.i?£Q L^tiffi^BS^^b 

lif*3S3] (|lflr>I©MOS b7>VX?tm& 
EB£*lfc, 1 *fctete&Oii5L£^ffi©MOS 

Efi£*lfc> Il/t^fi«MOSh7>y7^ADLf 
V»{i*«S«^ 1 £*:tt«»CDiiSL#V>ffi©PMOS h5> 

*t*H 1 $fctt?l»fflliltV>ffl)NMOS \~9>V7> 

?frt>&LZ> h 5 >^x*P£^J;£fai£*g&EBl>jt#lfifc 

CD— ^OS*t;K0SUf ^IIWPMOS Y9>V7.$ 
i^iaj-TSJ: "5 lev h U **ttfcEBLT#Wc;£ft;fc 

[»3RJg6] fT^(6]lcy-h«SOteBSrft!l^.TJiilC 
EBSftfc. iUfUMOMOS Y9>*S7*9& OLS 
1 £fcKttg»<E>i«L£mi«>PMOS h7> 
i?*.*. l*fcW»0«l/«^«OMOS 
:?:fc«fctf<£L#^teWMOS h7>^?<k(3t§Hl 
*«*lr» 1 *ftttaftO*L«^lONMOS V9>*J7> 

<Z>— ^<DS*-fe;KDiS5U^t»{i<DPMOS 

■fe;i/©5^©— #©g#-fe.H'0Jfi5U£VMii©NMOS h 
7>-^^ t(l!l^<DS*-t;l/Wii!U^^»fii©NMOS I- 
5 ^ fc>W*l6rf *<fc 3 h «J £ XttlcEBLT 
M4nftui^itt5H7>y^^7W. 
[W**7] CMOS&aiilBlCtttt£0t&-r«Stt 



(2) 4$Bfl¥l 1-13 6 12 1 

2 

±iBCMOSttSEIB8**±l2(fiL€^fflOMOS b9> 
[»*JS8] CMOS8feS@8SlCttSf£*«lg-r*S!S 
S h7>->^^J:0 LtV>f«W<i!»oy-h*4i** 

n, 

Il!fl>fi©MOS h5>5?;*^i««U€rt»B©MO 
S h7>^^J:0 Lfc^ttflifc^oy— 

±ECMOSB3®B8a*±e«;U£tM!«>MOS H5> 

•^^sffl^TMsn, ±Emas$iwiHi8S*i±ESsb 

MlO] C MO SftSlElBfc: 
T, 

teL£^ffl<0|gM(DMOS H^^v'X^tgE^MtDMO 
±ECMOS8&3iaB*«±BS&M©MOS b9>i*X* 

*jnnT»j*sn. ±Emas(WHiHi8s*«±EmNOMo 
$#sm»ihib. 

Bc*BMWiaB#Rtt&nfc*W(MiH*iaB*»j«T 

<£L£V>te©SgM©MOS h7>^^i:KMM©MO 

CMOS h?>S?*^&«jfl»TflM££*l. 
±ECMOS»SEIB*«±ESM<DMOS K5>^^ 
£ffl^TJgfi£$n. ±EttS(lMff|glBat±BjBN0MO 
S h 7 > P7> 9 Srffl ft* Z t t T * V 

50 [8f*«12] CMOSISSIsI»lcmSKS:«*&-r*IS 



(3) 

3 

gg «c mas mm n «=> ntt * m# mm ihik & jbjskt 

T. 

±KCMOS&S[H]?§/><JbtBSgM(DMOS h 5 

^ffl^TMsn. ±femin$wiH!&a<±gEigNcDMo 

ICESSnfc. 1 *Jfcte*g&©lliN0>MOS h7>-^ 
2. 1 ^fcteJg&CDSfSMCDMOS h7>v ? 7.^*i«tr/l 
£fcte*g&a>SgNCDMOS H7>y7^*>efi!c2. 

[IBSRJS14] CMOSgaSE8Stm8i£«r«t&-r*«l 

MCMOS h5>^^i0y-Kg^^ 1 Sfctt 
L^VMtCDSgMWM OS h7>v f X^*5«k 

i;im(^mos h5>-^x^«fcoy-hg*^€r^i * 

^<DS*-fe;i/CD^N«)PMOS h7>y7^ii^©I 
±KCMOSSSJIIsI88a<±BESgMcDMOS h7>^^ 

&ffl^x^sn. ±8emasteiwiHi?S7j*±iB^N<DPM 

OS K7>^^*5«k«±ElNONMOS h5>-kX 

k-f. 

[reikis] cMostsaiHi8SJcm«{«:^t&-r*s 

S fc {6<0 h 5 > -k* * 7 k-f K4J I^T, 

MWMOS h7>> ? X^<t0y-hfi**7C#^l &tt\t 40 

;tte*g»C3<£L#VMiOSgM©MOS \-7>*S7s9&*. 
OtSMCMOS h^>v ! X^<fcOy— 1 * 

6 fijt * h 7 > kT. 9 m * lC*a&EB b fclSfifcOg 

#-tr;kz>BN©PMOS h^k-k^t****!*]?"***. 
t»ttff jjfo\zmm? * 2 0©g#-fe;KZ> 5 % <0-t5 



1-13 6 12 1 

4 

±KCMOSSaS0&a*±l2$gM<DMOS b7>zSX* 
*ffl^T«*n. Jb8B«aS$dSP@SSA«±8BSN(OPM 
OS h7>v ? X^i5«fcl/*fc«±E^N(DNMOS r- 7 

> ^ * &m t^xjgfijt * n-s f t tr * h 5 > k 

[0 0 0 1] 

D ±)V £ Bifc? Z> ittb <D«*-fe>/l/*5 J; If Z. ©S*-fe;l/ £ 
•7 h U * Xtt»CBS@Lifc«lf3c© h 7 >->*X^7 k-f t-li 

[0 0 0 2] 

mu#mfcmm\Bit&i:VT. mt-cmos (mu i t 

I -Threshold CMOS) ESS****. 
[0 0 0 3] MT-CMOS®ggtt. i% Wlitm<D U — & 
«fl£tt7c#^^a®)fP»^fiE^<aL#^fiSOMOS h 

[0 0 0 4] CTAtf. MT-CMOS08St UT, CM 

osgaaisiKfc&b^tefiSMos h7> : J7>*&m^ 

TJgfiEL. CMOSISSIelKtmaiSi^J&'rsSKlrii! 

[0 0 0 5] .tDA^ICfi. MT-CMOSlHlgStU 

©PMOS h7>-^^^t<£UtV»ffi©NMOS by> 
9 1. S: m ^ TBfS. b C M O S E6S meg b . 

?a«<fl:mag^ t ii!«(imii t om ic?is u ^«sw p m o 
s b? >vx? &m^TBf&isit&n&Mv>nm.fflw® 

[0 0 0 6] dCD<t'5?tcMT-CMOSI51K7?tt, CM 
OSK5S0&S:teL€r^fe<DMOS h?>^*ffll-> 

CMOSfgg®8lcmfl5£0«S-r£>JiKl::SSL€? 

K$K:WTU*(0-C, I^D!lf^B5tC. CMOSgiSlHlSS^ 

[0 0 0 7] 0 711 0iJ^ltfCMOS6ISE?S^2 A* 
NANDlHlKt-f k/X— ^lHl8St^?>J^0. S5@(ttffi!lO 

mas&iffliiHiiS^iisL^v^wPMOs v?> ! J?>* us 
*>efi£o. effi(4fiij©mag®iffliiHi!8^Bib€r^<B<DNM 



(4) 

5 

OS h7>'>7^ lpa>£/£*MT-CMOSES§OlH] 
KBITfc^o BI7IC*5^T. 1 0 1 14K«{£@2I^ 1 

0 2 KHSttttttstiu i o 3 teffia{4@as$i ioiti 
miiLmmm 1 o 2 £<&raK&&£nfc2A*NANDiH] 

104 teismtemass* 1 0 1 h&m&QWM 102 

m (vdd) , 1 0 6\*{&m&mm (gnd) , 107 
«ia@ffi®ag^ 101 tzmn&mm 105 tonsifciatt 
£*ajtiSL£^<i b^v^cDjs^m^o. 7 

^,io8 ^{smtteas^ 102 t&n&nm 1 0 6 1 

>v>A*Tfc£. iiWfflfflPMOSh7>^^10 
7(£y- MCtt«WWWB<DAc t i veWAA 
U iiSOTfflNMOS 1 0 8 coy- Mr 

te^Offiffift^ (UTF* Ac t i ve;t-Mi^3) 
a*A2>T*<> 

[0 0 0 8] 2 A*NANDIU&S1 0 3KI43HT* 10 
9. 11 OteiKLf^fil (Mx-ti* L£V>ffi<£>*6*Hfia* 
0. 2Vgg;OT, mm) S20PMOSh 20 

9>V*9 + 111. 112«fil§^tOil, 12 
ONMOS h7>vXm*. 

[o o o 9] ^yn—*m&i o 4ic*5v>T. i n« 

<SLf ^ffla>3S3(0PMOS h7>^X^» 1 Hlifi 
U#VMfi<aSf§3<Z)NMOS F^>y7^W. 
[0 0 10] H8»4MT-CMOSElBS^6fi!Eaa*© 
^»^««1hIKO«^B1T*^. 0 8 t*lf»T, 12 1 
»4#Wfr*«. 12 2HMT-CMOS0B*»lSSh 
Tl>*rt«MMU 12SIUB*/^7rJlt*#iM 
SnT^*«iZMB«* 1 2 4ttrtSC€S«cl 2 2 05^> 50 

g^lMOS Y9>9*9WtL* 12 5l4rt»««12 

T^SUS^ttMOS h7>^*(S«, 12 6ttfi 
Ut^IMOS h?>^^Ml 2 4 K*3l>T\ (Kb 

-tr;k i 2 7ttSb*^iMos 2 

5lC*t»T. A If ^«©MO S h 9 >yxi^*ffll>T 
»fiKSnfc38U*^«MOS h5>^**lsl»* 128 
tt-7*D-lr;H 2 6WSrtta-r*-fe^raE»* 129tt 40 
1 2 6 £S5L£ I^IMOS b^>i/A*lH]B& 

1 2 7 t*»«T*««ME»T**. 

[ooin v^D-t;u i 2 6ra«r-fe;nwE 

fftl 2 8 Tfic!Bi!"3"£ £ <hlc<fc 0 CMO SfS10K^M 

7?DtJH 2 6<hSL#^fflMOS h^>vX^IeI8S 
1 2 7iSS«raESl 2 9t8«lTMT-CMOS 

t^TCMosiaaiHitt^ricsn**^*)**. 50 



4$&8¥1 1-13 6 12 1 
6 

[0 0 12] B9tt#M¥8- 1 8 0 2 little 5* S 

nfc, MT-cMosBB*4**a*©**#»aa 

BOMST^^. H9IC45^T, 1 3 1 li¥i#S 
ffi, 1 3 2teMT-CMOS®B;We/££ftT^*rt8B 
ffitt. 1 3 3BAB»^y 7 7flt*l 3 3 a«S)Bttd 
nT<r>*«2I««. 1 3 4tertgB®*£l 3 2<DO*>* {£ 
U« ^{|(OMOS h^>^X*£/fl^T^£nfcg# 
tAl 3 4 a^V h 'J i7X«l:EE$nTl^dUf ^ 
IMOSh7>^^M, 13 5ttrtB««13 2© 

nfcS#-feJl/l 3 5 art*— h U^tfKEBS 

[0013] z corns $>, ±E©ifttm«i:, «u* 

liiMOS h7>yX^I«l 3 4lC*5V>TflSL# 

*-fe;HWE«T»«-r-6 :i:(:J:0CMOS liSlalB^ 
«fiJES*U SLt ^IMOS h?>i?**fe®L 1 3 5 IC 
*^T*5L#t>«G>MOS h7>^7^Sffl^fiE$ 

*tSL*lr>«MOS h5>^^0tti*««iaE» 
T»»l/TMT-CMOS0»#»l««nT^*. fc« 

[0 0 14] STf. MT-CM0SHB*6*4«*O 

HIMfniBlBft'ni'fr DttMOS h5>^^^EB*ffl^ 
T»J«S*U CMOSB«Ett*i2AaNANDEIB*> 
&J*D* *«tt«0««tt»BB3WKU*^«[OPMO 

L£ ViI^)NMOS h^>>?7>:^£fi£ (07* 

det»>TiMvrre. 

[0 0 15] 01 0««£*OV^D-fe;KD*8^EIT& 

ei i o c*»<r»T. 141, 142 aisutr ^m<om 

1, S2C0PMOSh7>vX^, 1 4 3. 1 4 4BH 
Lt^ffl^l, i2^N'MOSh7>yX^, 14 
5. 146B1R1, »2©PMOSh7>^14 
1. 14 2CDy— bn&* 1 4 7, 1 4 8*4311.312 
ONMOS h7>*/7^ 1 4 3, 1 4 4C0y-hmffi, 
149BS1, S2OPM0Sh7>^^14U 1 

4 2©V-*XttFW >tLT«ffi-r 1 

5 0ttSl, »20NMOSh7>^^14 3, 14 

4©v-xxiaFn > >tUT««r**«««. is 

1 ttAttttttffi&L 1 5 2 ttffittffiQffiSSL 15 3-1 
5 8ttJBl-»6 0»«ttE»- 15 9ttt7*-Jl/T 
««• lieMttESl 5.3»C«2A*NANDIhIK 

SB 2 <Z)i3fSttEI9 1 5 4 
\Z\t 2 A* N A N D [Bl&^<Dmjj<DAJ]m mfiT^il u 



(5) 

7 

|g 3 Wig ffittffita 1 5 5 Kte2A2jNANDl2j!8A>e>© 

mt>®m*tiit>?z. iio-foA, b. Yttazf® 

A. B. YtartSLT^. ftfc. BlOKte. HSffl 
BS<fcf*fc*iK IS 1 ~Sg 6 ©3l©ttE*a 1 5 3-15 8 

[0 0 16] 01 1 tt«E5R<0KU#^MMOS \>5>*J 
T.^llIK<0«Jfi£ET?fe-5. HI lfcfcHTV 16 1ttiS 
U€^fil©ttitl«!liafpfflPMOS H5>> ? X^. 1 6 2 te 
BLf UI^ffilPMOS h7>^^^. 16 3tt& 
L#lMl©milfMWflNMOS h7>^X^. 16 4B 70 
JSLtma^tefflNMOS h7>^^. 16 5H1 

aswfflPMos^h^^v'x^ i 6 i<oy— h«ffi» 1 

6 6l»ffifflPMOS h^>v ? X^ 1 6 2 ©y— Ml 
ffi, 1 6 7««i®©I'lWfflNMOS h5>^X^ 1 6 3© 
y-Mlffi, 16 8l^ffifflPMOSh7>^5'16 
4©y— httffi. 1 6 9«ttiHi|ifflfflPMOS h7>^ 

igt. 1 7 OlifiillflfflNMOS H5>^^1 6 3® 
V-XXIiKH >.fcLT8Hrr£t£«tfg®. 17 Hi 

iz&tiiLT^znmm. 1 7 3-1 7 8tejg7~s§i 2 

©3l®ttE*lL 1 7 9tttf7*— -N'T?**. ^7©»m 
1±E*Hl 7 3lC«maiftI^fflPMOS h^>^^ 1 6 

1 ©y— hnm 1 6 5 ^©@fliftWJ?i©A ctivei 

MOS h5>S>X* 1 6 3©y-hSffil 6 7MOAc 
t 1 v e A— flre*»A*f *. SS9©i8«£EI& 1 7 5 
«01 0 «p©K@ttmilS^ 1 5 1 tiglfcL. 110©i 
«tfiE8i! 1 7 6 1*0 1 0 <f©<e«t£mi!& 15 2 .h&Jfc 
-T*. S9, SI 0©iSM814E&l 7 5. 1 7 6«B18 30 

<$<nffl$LT£VBM i 2 9 ic*ay§-r&. ft*. 011 

HfcffiBgf -Sfc*. m 7 ~|g 1 2 ©£®14E«I 17 3- 
1 7 8©±JllC^;*n*E8SteE3^l,T^teV>. 
[00 17] <fc»CB7 *#SaUTMT-CMOSlHlK© 
ffljf^lC-^HTittWr*. MT-CMOSlalKte. 
f^P#«t^S!l^»#<t© 2 ^©Sftfl^— K*<&*. 

[0018] m%m&mz\*. ac t i v e«#* 

"H" , Act! veA*-«#£ "L" tlTS. ^^IC 
«fct>T, «iH$dfPfflPMOS h7>^^ 1 0 7*$«tt; 
@iH$iiePfflNMOS h7>yX? 1 0 8*^®U. 40 

ttsagst i o i tfftn&Qm 1 o 5 iz®mm- ;t-f 
$n. (a^fimasiS 1 0 2 *<<&«{£S2S 1 0 6 

iCA'-f 7*<*n, 2A*>NAND|el?81 0 Sfc.fctf'O 
A-^088 1 O4K1M£#0«S£n£. d©£#, 2 A 
TjNANDIeIK 1 0 Sfc^tf-f 1 0 4«51 

St© C MO S 08 1 P] US*f£ £f 
[0019] If B&flsHSKtt. Active m^t: 

"L" . Ac t i vert-m "H" if*, inir 
i-ji, mai<eifflifflPMos k5>-^a^ 1 0 743«ttf 
fMKMWHNMos h7>->*7.^ 1 0 smmmtu so 



1 1-13 6 12 1 

8 

0 , 1 0 1 *5<fctf<6«<£«aSSt 1 0 2 *<7 

D-x-<>y«Sgi^0. 2A*NANDls]?8l 0 3*5 
.tlPf >A— ^E18S 1 0 4^©©2£©&IS7W?lt£*a 
£>. £©<t:£. 2A^NAND@!S1 0 S&J:^ >A* 
— 1 0 4d>£©»J — ZQMtflt) -J h3*X£>. 

[0 0 2 0] 

[$EB;|jW5¥fcL«fc3£f *S1JS) «E3t5©¥5S#&ttlHl& 
tt£t±©«tplw<»fi£SnT^2>©T. (SUe^ffl©MO 

iSU£mt©Mos h7>^^*ffl^TMJn 

fc«igfii!l$P0Sg££i&&f 5E^<^5. tUt> 

CMOSiiSIsiKtmilSeiWlHlKtSr^f 
©ltinrt<:*:£<tt*. SeoT, miUfli'JfflllHl&S^bTC 
MOS6iai5]8Sttt*&-r-5ai®©«(fl:*^<«:0. ¥81 

[0 0 2 1] £©|591fcU:f2©«fc5JStS8ffi£fl?ftf £fc 

[0022] sfc. zL<r>5tmtz.<D*mwmxm , i&*& 

[0 0 2 3] SSIw, C©S£WttCl©Vi7D-fe;l/«:^fiK 

[0 0 2 4] s&ic, co^aroi*t;P47hU 

BE@ Lfctitjfc© h 5 >-^?7 U-f £ff * - £ 
[0 0 2 5] 

igtlslg&fct, [&l/£V>«t©MOS b7>^?tu©fil/ 
$tifit©MOS h7>y^* , «t0 b^Ufflat&^iKb^ 
t^KDMOS h7>^^tSffl^TM*tlfcVi7D 

[0 0 2 6] Z.<J>^fi\Z%^ if D-fe^tt. <gL€r^»ti 
©MOS h7>y7^i:i:©Il/f^iroMOS h7> 

^x^ou^v^atiS^iSsu^MawMos h5>y 

[0 0 2 7] d©»IBC^SS*-fe;l/tt, (£b£<>Mi© 
MOS h7>> ? 7.^i:C:©lSU#^fit©MOS h 5 >> J 
X^<tO L^UfitAtJiS^JiiLS^fiiWMOS h7>^X 
^ i: 6 tflric $ tlfe ©Tfe * . 

[0028] c©^^i:^*S*-t;utt. ff^fticy- 
Kma©tfl:H&«iiA.T)aicEHsnfc, i*fc»*tta© 

ifiU#t^ffl©MOS h5>^^.^. 1 *fc«*t&©<Sb 

#^«i©mos h7>^x^*j«t^i *fc«*t&©ssb 

$^«S©MOS h7>y^* , A > ^5 h^v^^Pfc 

[0 0 2 9] Z.<D?tmz&Z.Y?>V7>9 7V'i\t. ft 
#ftlcy-h@S©tt@£»iATIiirEHa*xfc, 
#tv€©MOS h5>v ? 7.^J:0 L$^fiid^S5^ 1 



9 

m<DUOS h7>y^^ckOL#^WiB^ 1 

vX^«f&^J^rfi]l-«»BH@Ufcffifi£^S*"fe^S:, fir 
^GlfcKMfrr* 2 OOS^ii^O 5 ft®— 

©HL^mfiCDNMOS h^>v7,^t^*f[6]'r^J:'5 
lev hU^^ttlCgE®LT^fi£$nfet)COT*^o 
[0 0 3 0] Z<DftW\Z&Z>hy>zSZi?'7U<1\*> fir i0 

tt^MOS h^>vX^<*:0 L£V><I#S5^ 1 Sfc 
te*g&tf)iBL#^<ii£>PMOS K5>y*** 1 
1gJ&0><6;L£mitf>MOS h^>v^^*5«tt;<g;L^V^ 

i>7,#m*m^mznmtw\^tz.mi&<D&**)\'*> ff 

(DS*t;K^)llilt^I^NMOS hy>V7,& ttt&5 

[0 0 3 1] d^%B^lC^^¥»^*lH]8S«, 

#Di:Jl^£#Sfi££n* CMOSI&SlplgS^ttb^^fii 30 

[0 0 3 2] dO^BJU^V^D-feJl/te, <£L£V>{t 
OMOS h ^ >v?X^ id(^fiU#t^{iC0MO S h^> 

l^MOS h7>yX^<h^ffl^TM$n, CMO 
S8fcS0&;W&L£^fiI<Z>MOS h7>vX^«:ffl^T 

[0 0 3 3] £(D^HJlC'e&£S#-feJl'te, <gL#^filtf> 
MOS h7>'/^?«!:-^fit^^MOS K5>v 

iomos F9>s>;*^£a>&i8fiKS*u cMosias 

ft v «»IHnBK^iKU«^ftOMOS h5>S>**ft 

[0 0 3 4] r<7)»W^«^>¥3l^«aiHlK«. (SL# 
^I0SM(DMOS h 5 CCD fgMCDMOS h 

7>^^<tDy-hm#^itt^I^N0M 50 
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OS h7>y^? ££^TJgJ&£nfcv£D-fejl,a>S 
ffilSSn, CMOSl£30i&#SgM<Z>MOS h7>y7 

[0 0 3 5] ^CD5S0JlC^^-vi7D-fe;l/«, <£LSmB 
<DSSM<7)MOS h7>y7^iC(0®Ma)MOS 
yX^cfcOy-hmt^Itf^SNOMOS 

h^>^X*££^TJ&/££*U CMOSISSBK** 

IeIK^NOMOS h7>y7^S:fflUTMSn5t) 

[0 0 3 6] Z(DRBJi\Z&2>&*-kM** 1&\sZ^m<D 
SMOMOS h7>'>^^tCl(DSMOMOS Vy>V 

7>vX^W^M$n, CMOSISSIhI?S^McD 

Mosh7>yx^sffl^tM$n, mas^wiiiK^ 

[0 0 3 7] Z.<DRW\Z&Z>M*-t)V\t. frJjfalzy- 

SN^)MOSh7>yX?, 1 ^fetttt&OlMOMO 
S H^>v7^:fc<fctf 1 ^fcttHS^IN^MOS h5 

[0 0 3 8] Z.V>5ZW\zmz> hy>i?X*7l"{ \$* fr 

ufaizy- hm®o&:m^m^xm\z^m^nft. sum 

(DUOS h7>vX^J:0y-hg^t^l £fcte*t 
S^filf ^lOiNOPMOS h7>*^^, l£fc 

SgMOMO S h7>^?«fct) y- hft*t**H l 
tetg&<D<£L£^te<DgSNtf)NMOS h^>^x^^e> 
h7>i?X*m*Pttfo\Z&&&W\sftmf&<D&* 
fT^iS3^K«-r^2^><oS*-lr^cO'5^o-^ 
coS*ir;KO^N(OPMOS h7>yX^tffi^l* 
-fe;U(£>fBNCDNMOS hy>zSX?ttftt&)TZ>&V\Z 

smomos h7>^^&ffl^TM$^ rnumn 

[HlgS^mNcOPMOS h7>y7^^il/SN0NMO 
[0 0 3 9] Z.O>WR\Z%Z>Y=7> : is7.5 7V<i\%. ff 

©mos h7>^^ctoy-hs^f^i$fc«fi 

&<7X£L#V><fi®3§NCDPMOS l£fc 

SiSMOMO Sh7 > v** «fc 0 y— hftaBKAftlri 1 *fc 
te*g&<D3§N<D<£L£l^<iI®NMOS h7>*>^i'^e) 
h7>v^^»^J | J*^lwffiaEBUfc«Jfi£OS* 
-fe^*, ftJjfa\zm&?*2^<D&tt)Wo*><D-Jj 
OS*t;i/^N^)PMOS h^>> ? 7 k ^<i:fl!J^(7)S* 
ir;i/ComN<DPMOS h 9 >s*;** Art"**** * 
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g#-fe;K035N4)NMOS h7>y7,^t««0S*t 

h'j^^ttjcgesbx^^^n, cMostfestuss^fg 

MOS by>i?X**m^TJ&f$Lt<rt2>*><DX$>Z>. 
[0 0 4 0] 

rats. '<> 
USEO^Sg 1 . ;:<0»^©*M©»i8l"Ctt* CMOS 

OS h^>>?7,^^ffl^^T^J5E^n^:fllilftl®[Hl8S^ffi: 

HEft-Cft*. rt8MI«2«ctt*b«^lt«>MOS 
>^X^<h<£L#^«I<Z>MOS h7>i?7>& 

[0 0 4 2] Z10>»^ Ti7D-fe;i/4ra^'fe^raE«l5 
(DUOS h7>^^ftffl^T»«SnfcMttWJ: 

tx««(tt«i©*«»iwiaKi» cMosgaaiiiK^mas 

SttT^S. fc«U HSOVi7D-fe;i/TCMOSifeS' 

[0043] j^jicoct: ^ k\ z.<D%m<omi& 1 (Ccfcn 

MOS h5>y^^«rffl^^T«*SnfcCMOSttaiHl 
Klt^aoMOS F5>^***JB^T*j£S 

[0 0 4 4] !5jK50JgSg2. £<&58W<Dgllffi<0f&8B2:fe 
l<0¥W(*«S[IslBtLT, CMOSBHI0IMfctfK:iK 
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;W*ffl^T»J5E3*L CMOS8&aisIB*«2A*NAN 
DEB* 6*0. »«tt«9«)«»»l»HB3&«!»Uft^tl 
(DP MOS h7>vX^ 1 <£«&<B8<D«8f 

So 

[0 0 4 5] H2ttC©«WOl8JfiO*!82lcJ:*^^ 
D-t;PC[)«riEBIT*<5. H2IC*^T, 11. 12ttl 
L*»«0lBl. «2<DPMOSh7>y^^ «SL# 
HffiOMOS h7>i/X?) , 13, UttfiLS^ffl 
4>JR1. »2ONM0Sh?>^^ (ffiUS^fi(OM 
OSh7>yX^) , 15, 1 6tt»l. »20>PMO 
Sh7>^^ll, 12©y-hm .17, 18te 
S2(DNMOSh7>y^^l3, 14^y-h 
ttff. 19I2R1. JB20PMOSh5>yx*ll, 

1 2 F K >i LT*«t*!tl[«W. 2 

I2(DNMOSh7>^^13, MOV 

[0 0 4 6] *fc, 2 1tt»L*^«©M«MPM 
OSh7>y7^ (Bl/t^lOMOS 

, 2 2«BLt^I^ffifflPMOS h7>vX^ 

(SSb^V^fitOMOS h^>>?X^) , 2 3I4KL*^ 
lOiSMfflNMOS F5>^X^ GBl,#HI©M 
OSh7>^^) . 2 4tt*L*lfi|tO^*flNMO 
S h^>fxX^ (BLS^MOS h^>> ? X^) , 

2 sittSiHWfflPMos h7>yx^ 2 i coy-hm 

a. 2 6ttTftfflPMOS h7>^7^ 2 2oy-h« 
2 7 ttf RMMNMO S h 9 >S?X* 2 3 O* 1 - 
hMffis 2 8tt^ffifflNMOSh7>y^^2 4<oy- 
htt. 2 9 MRMM PMOSh?>^X*21© 
V-XXttHH >fcbT««-r«lt1WB«. 3 0«t 
MffiNMOS h?>3?;*^2 

><t LT«te-rsifc»ffi«, 3 i t*M4MUi&iMfti' 
Tt»**MNL 3 2ttfi«tt«fl(&«flEUT^««a[tB 

T*S. 

[0 0 4 7] 3 3-4 2liSl-Sl OOSStt 

EISU 4 3»4K7*— SB 1 CDzSmttffigl 3 3 

HSIOPMOS h7>^^ 1 ioy-Mffii 5t 
h7>^7* 1 3 0y-h®ffil 7<h£ 
fMW*. »2fl5»«ttE83 4B82OPM0Sh7 
>V7s9 1 2 oy-hiS 1 6 «h^20NMOS 

i 4 ©y- hts i 8 1 4»«t*. m3<omn 

ttffij&3 5tt*l. S20PMOS V9>V7*9 1 1. 
1 2©V-XX«KK >tUT««r 9 
tSl, S2©NMOSh7>yX^13, 
XXte F K>ttT««t5ltM«2 0 
*. »4 0W*ttE»3 6li.«»WW«PMOS H9> 
^*2 1©y-h«i2 5i:8«fft. S5©»«tt 
B*3 7«miEfelffllfflNMOS h5>S***2 3 O**— 
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h®S2 7»ct£*rr*o sg6. m 7 (omm^mm 3 8 . 

3 9IJS1, S2(0PMOS h7>v7? 1 1. 12 CO 
V-*Xtt F U-f >£ LTiKr**««« 1 9 t«iB 
«»fflPMOS h7>y^? 2 1 <0V-7XttFW > 
ibT«(fer*tttt«*2 9 fcfcttttT*. 
[0 04 8] M8 0WttttEI»4 OttMl. M2<7)NM 
OS h7>yX^ 1 3 , l4©y-7XttHK>it 
Tatt?SlMMME2 0 ttiWfflNMOS b?>9 
X* 2 3 *X»4F W ><hLT$t6r*ffiEfcSS*£ 
3 0 4:S«irr*. ^9 0i®ttE84 1 ttttKHttja 70 
PMOS h^>v?**2 l©y-7XBHW>tl/T 

S3iiwn. mi o<Dmn&&m4 2\*mmm 

ifflNMOS H5>^^ 2 3©y-7XttFW>t 
lTiltl)ffif«S«3 0 tft«tt««t»«tT^« 
eJS«3 2 < h*»ltt-rS. Ml*>*«ttE*3 3fctt2 
AANAND@tt^O— ^©AAffl^AA 
3imi4E3l3 4 Kite 2 A^NANDIslBS^^to^^A* 
A«#<AftU M3<Z)i9«teE«l3 5fcli2A*NAN 
DlsIB*6©Hja{B^**WaU M4 0Dig««feE&3 6 20 
fcttMMIWIMIPMOS b9>i?X4r2 l^-MS 
2 5^G)«Wffl»fl!©Ac t iveiWAU ^5 
CDigStfiE8*3 7 !Ctt«»»J«fflNMOS h^>^X^ 
2 3 oy- h@85 2 7 c t i v e flMt#*A* 

"T^, 024 , OA, B, YttB7+0>A. B. Y £**Jfc 
LT^*. tt*. 0 2l:H 0£fffiB8flrT mi 
1 0 coi£«ttE«l 3 3-4 2<D±JPI::Jgf££n*E 

[0 0 4 9] C(055Hjco*i6^^S8 2c7)Vi7D-feJl/T 

ATEB£n*:<g;U#^teOPMOS F5>S?X^*5«fc 
tfl£L#t^ffi<DNMO S h 5>^X^*6Js3t£> Vy>V 
W^TlfiWyfa (H2 4«<DX#lW fc2^EBSnT 
"Tttto*. BlOPMOSh7>^l l**«t 
1 ON MO S h7>^X* 1 3*6** Y s ?>V7s 
^^7iS2(Z)PMOS 1 2*5cfctfM2CO 

NMOSh7>'>^^l 4*6** h7>^^^7t 
T^iJ^fSHCEB^ttT^*. Z<D2~D<D b^yzsTsf* 
T&m^T* 2 A*>NAND[E]&*6fi£*CMOSl&3 

E»*jB*anT^*. 40 

[0 0 5 0] Ml. *20PMOSh5>^ 

11, »1. »2©PMOSh?>y 

x^ii, i2^y-htffii5 ( ie^y-bmm<o 

&B£}fix.T> Bit WPMOS h7>'>^^*^J 

OS h5>^**2 lt^fflPMOS h7>^^2 
2 t*jy*rS]^EBS*lT^-5. SiStelffllfflPMOS h 
jy-JTs* 2 1 Srffl^T, SSLfTWtOPMOS h5> 
5>** lffl*6**«mffi<WO«85MW@B* t »*S 3 fl 
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[0 0 5 1] Ml. »2©NMOSh?>y^ 

13. 1 4£RttLT. Ml. M2CDNMOS h?>5> 
7^13. 1 4<oy-hffiffil 7. 18^y-HgO 
<4B£»1;LT* SiLt^I^NMOS h7>y7,^^] 

OS Y>9>*?*9 2 3i^fflNMOS h?>5>**2 

4 ^*^^(rEB$nxvi*. mas^jfflifflNMbs h 

7>y^^2 3Sffl^T, B5L£^ffi<Z>PMOS h^> 
l«*6i«**«tt«0«»ttWEB*»J«Sn 

[o o 5 2] u±<D&o\z. z.<Dmm<Dmm2\z&ti 

\i % -?i7a±)W* filt^i©MOSh7>yX^t 
S5L€T^ffiOMOS H7>y7^t5:ffl^TM$nT 
H*©T. fil^^lOMOS h5>5>X*«:JB^T» 
jSfc*ftfcCMOS«6Slsjggi % KLS^fiOMOSh7 

«#»»!eI»&. COV^at^ftmvrSBlCJBJEfc'r 

[0 0 5 3] mt&(OmWi3. &3\Z£(D5ZW<Dnm<Dm 
S8 3»cJ:*v^Dir;UO«l*0T**o Emc43^T> 

5 1 temn&mm&s s 2 te<&®{s@2i8u 53-58 

tt*ll-JB16 OS@ttE«lT**. Mil. mi 2 
OiS®ttE*l5 3. 5 4BI1, M20PMOS h7> 
^11, 1 2CDy- XXttFH >£LT«trr* 
ffi»«S® 1 9 <hS5@{4«aS«l 5 1 <h£«l8gr*. Ml 3 
<03l«teE»5 5BM1. S2ONM0Sh7>^^ 

i3. i 4<Dv-7sX\tF\s'( >£LTmm-rz>ttWLm 
m2 o tf&n&nmus 2 mi 4. mi 

5 0$®il£^5 6, 5 7tt«K»l«/BPMOS H5> 

as 2 9 tss®&@ag8a 5 1 <h * ««rr *. m 1 6 <omn 

ttE*9 5 8tettHfMfMINMOS h7>v^^2 SOV 
-XXte F W >fc LT«firr*i£««W8 3 0 

mkms 2tzmm-rz>. -to««s*tt, 02x1^- 
*t £ t t 7* b t> <d t. m — * * H B « x * * fc 

[0 0 5 4] Et±0<t5(C, dO|ISEO^S8 3»Cctn 

SLt^MOS h7>y^^^*ffl^TMSnt 

USOT, 3WB©»»2 fcn*o»**»6n«. * 
^ Dir;vcoi«@{ft«ai^^cfc^<£mffimiii«ic««r* 

JliilCctO. Ml. M2CDPMOS h^>>?A^ 1 1. 
1 2©V-XX»4FU-f >fcUT«IB-r**6*««l 9 

taaiteiffiifflPMos h7>^7^2 ioy-^xttH 
H>tLTMtsit«fi«2 9 ts»gi*r*ee»o 

EM* WWII, »2©NMOSh?>y^l3. 
1 4 0y-WttFW >i:UT«lfir**«<B«2 0 
£m2g$WfflNMOS h5>^^2 30y-7XttH 
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u -f > t l T*nrr a tsts <s ** 3 o t * » jar « <o 

[0 0 5 5] SljffiO?gS84. ^^>56W^JEcOJBSg4T 

[0 0 5 6] E\4\*C<D&W<Dnm<DM&4 l:J:5S* 
-feJI/O*8j£0Tfc*o H4fc*5^T. 6 1, 6 2ttftt 
ttifOSl, S2©PMOSh7>^^ 
ttOMOSh5>yX^) , 6 3, 6 4llftL*^«© 10 
»1, »20NMOSh5>^ (fiLSUfi©MO 
Sh7>yX?) . 6 5, 6 6»I1, S20PMOS 
h7>y^^6 1, 6 2(Oy-MI, 6 7, 6 8ttS 

1, 3I2CDNMOS b9>z?X?6 3. 6 4©y-h« 
6912X1, I20PMOSh?>yW6 1 I 6 

2©y-^x»*HW>tUT«iB'r*ie**«. 70 

BS1, 82©NMOSh7>^6 3, 6 

[0 0 5 7] 7 1,7 2 tei«L£V>ffiCD|g3. fll 

40PMOSh7>yX^ (iS5b^tt<OMOS 20 
5>*i0 • 7 3, 7 4teiSL#^«t<OX3, S4WNM 
OSh7>y^^ «l«^«OMOSh?>^ 
^) , 7 5, 7 6tt»3, !4©PMOSh7>yX^ 
7 1, 7 2<E>y-h®S* 7 7, 7 8ttS3, X 4 CON 
MOSh7>vX^7 3, 7 4<^y-hii> 7 9tt^ 
3, S4^PMOS H7>vX^7 1, 7 2 
«HH>^l^T«it^ffi»«ia, 8 0»4»3. i4 
ONMOSh7>^ 7 3, 7 4 07-7XI4HK 

[0 0 5 8] C<055B^C0^j5S<D?gffi4OS*-lr;i/-C«, 50 
EBatt&ffiU#l>tt<0PMOS h7>zsX?te£lff& 

(04*^)X^) i:2^Ei^nT^ 
-6. -TAto*. »l©PMOSh7>^*6 1*«ktf 
XlONMOS h^>5/X^ 6 3rt>6J5fc* h7>v7^ 
^7tS2^)PMOS h^>^X*6 2*5cfctfSg2 0N 
MOS h7>yX^6 4^6fiS5h5>^^7t^ 

[0 0 5 9] *fc, 01. Jg2fl)PMOS>?>^* 40 
6 1,6 2fclB«LT, JB1. S20PM0Sh7>y 
7^61, 6 2 0y-htfi6 5, 6 6<hy-htS^ 
ttB^iAT, Hl*lfiIOPMOSh?>?7#*JH 
*lS»C2^EBStlT^*. -Tfcto*. 13(^)PMOS 

h7>vX^ 7 1 t^40PMOS h7>yX^ 7 2t 
ififflS fa ICEB S *1T ^ * . 

[0 0 6 0] Ml. »2ONM0Sh7>^^ 

6 3. 6 4ICBMSLT, »1. JB2©NMOSK»>5> 
X*63, 6 4^y-h®g6 7, 6 8ty-hSS^ 
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*Ifi»C2t>EBSnT^». X30NMOS 
h5>S>**7 3<tSg4<*>NMOS K5>y^^7 4 <h 
#OTJfrI*lfcE«*ftTtr>*. 
[0 0 6 1] Z<DR$i<D$£t&<DJ&&4<D&& 

■fc;i>Ttt, ff^rfiiicy-hmffi<ott®^}SiiAT)®»cEfi 
SnfcBLt^tOPMOS h5>y^^, ttl£»tt 
(OPMOSh7>y^^» ttlf^BONMOS >9> 
^^*«ttfBLt^a©NMOS h7>yX^^bfiE 
* h ? >S?X^»*W*fil: 2 ^EiSnT^S, "ffcc 
fc>^. X 3 OP MOS h7>^^7 1, il^PMO 
Sh?>»W6 1. *l©NMOSh5>s;W6 3 
^I3(ONMOS h7>vX? 7 3*>e>fi£* 
$>**»fc»4S>PMOS h9>&7>*7 2, SB20P 
MOSH5>y^6 2, *20NMOSh5>^* 
6 4^«kt/S4(DNMOS h^>>?^^ 7 4ft>6J&« h 

7>^^St*Wifiii:EI$nT^§. 

[0062] eukdjc-sk. zL<omm<omm4\z^n 

T?» filf^MOS h7>'^^TMSnfcCM 
OSifeaiHlSi> Slf^lOMOS H5>^X^"CJB 
rtSnfc««IM»ia»i**l«"r*Ell3Wfi£*J: 

y— h«soffifi*»*TKHcEaahfc 1 ^osut 

h^>> 5 X^*5cki;i-r)Oi§5i-#^ffiOMOS h5>5> 
h?>^*»S593firifiJK2t>E«UT«l 

»*r*«Rir, aitt^Mosh7>^wj* 

|ftlcE«l/T^*««0!Bb*^ffl[<DMOS h5>^X 

v> * d £ ^aa* a*» e> n * • 

[0 0 6 3] HJEO^SIS. C<D%^O^ifi0^fi8 5*5 
J:tX«i2B-r^^O«^omfi^)^S8 6T«, ^JS^JBfg 
4 0S*tJl/S7 h U^X«!CE@Ufc^fi£Oh^>^ 

[0 0 6 4] B5ttC0BW©*«©#tt5ICJ:*h9 
>y^j'7H^»fSc0tfeS. B5IC«fr>T. 81- 
8 4«X 1 -X4CDS*-fe;i/ *0> 

[0 0 6 5] ZL<D&W0>nm<D&&SOb7>i?X*7 

V"Cvn, fT^r&]i3K»-rs2t><os*-ir 

;WCD5^(0--^<OS*ir;i/<Oii5U#l>MOPMOS h7 

tatttrsrf *<fc3 i-v h 'J * xtft-ESsnx 

"Ttttoft, {H-«4 0i*tA8 1-84^ 
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fg 1 <0g*-feJU8 1 ^4(DPMOSh7>y7 k 
*7 1. 7 2 £Sg2<Og*-tUl/8 2 0^3, 3I4<0NM 
OSh7>v^^ 7 3, 7 4<h#*frS]U SiS3(Dg#-fe 
JU830!g3, S4OPM0Sh7>^^7 1, 72 
t^4 0S*ir;U8 4<7)^3 t ^4©NMOSh7>'^ 
X^ 7 3, 7 4 ttfftfa?Z>£o\Z'?hV?7>Vt\zmW 

[o o 6 6] u±<d£o\z* ^<Dmm<Dj&ms\zj:n 

T-5 2 ^(Og^-fe^o o % <o— ;#<Dg#-fc;KOiS5 b# ^ 
tOPMOS h 7 > y 7 ^ L t ^ 

I(0NMOSh7>y^^ fc*«**rtrr 5 lev h U ? 

OS K5>^X*:fc<fctfB5L#^<ONMOS h?>^ 

[0 0 6 7] 6 . 06I^^B^^I^i 

*51,>T* 9 1-9 4\*mi-$Z4<D&*±)\' (g*-fe 

[0 0 6 8] Z.<DRW<DmM<OJ&m6<nb7>i?7s*7 

wctt. g#-fe;i^ fT^f6]ici»«-r^2t>os*-fe 

5 * 0-^©S*tJKOiB L t ^fi© P MO S by 

J: 5 fciv b U ^T^cEHStlT 

SSlCDg^ir;^ 1<0S3, i40PMOSh7>v7 
^71, 7 2^2^)S*til/9 2^3, Jg4<0PM 
OSh7>^^71, 7 2 <h7WciftU i3©S*t 
;P93©S3, S4OPM0Sh7>y^^7 1, 72 
<hlfS4<7>g2MlJP9 4(OS3, S4(0PMOSh7>^ 
x*7i. 7 2^fS]fSJ:7(:-7hU^^W:Efi 

[0 0 6 9] W±<£<fc5K:, dOHJSO^Sl6 JC«tn 

T £ 2 ^ tf> g * ir J 1/ co -p <d — ;£ <o g * -tr ^ <D H b £ ^ > 

MOPMOS b7>¥7>* LtilJ5<D&*'k)\'<Z>Ml>%^ 
I©PMOS b?>iSX* £W2iftT2>&o\z-? b*){7 

x«jcEHbT^fi£$nT^^>coT, ftijfa\zmm-rz> 

PMOS H^>>?^^^to^<0g*'t;K0BiU#V^{ao 

pmos h7>^x^t^^-^x;nrjg^snfT^r6] 
ftmmmmz. ^byyv^yv^^m^x^xz 
[o o 7 o] &m<nmm7. z.<D&9\<Dnm<D&&7-v 
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mmoj&m 1 CD^^ffi^EIH. ^SS<0J&jg2*J; 
tf^JE<o^S8 3<Dv£o-fe;k ^JE<o?BSg4 cog*iiJl/ 

[0 0 7 1] Lt^ffi^i;MOSh7>y7?T}l 

[0 0 7 2] «£^T, ^JEco^8ll<D^««:^«[lHlK^ 
*5^T, Blf^I^MOSh7>y7^^ <£L£^ 

[0 0 7 3] H5E<O^Sg2^<t^JSO^fil3<0 
|liEO^IS2^<t^«S<O^Sg3i:^«|co?a 

Mt>m *>nz>ti#\z. tmfttif K*tt*u— * *«* 

[0 0 7 4] £fc, ^JE(D^9g4<Og*-t;HC^^T, 
SStflilOMOSh7>yX^^ il^^I^MO 

4if^«osa*^t#^n^^*ic, leiftfmtwfcttau 

[0 0 7 5] HSS(0^Sg8. C<0»BJ<omSO^Ig8T 

a? tf^<D^Sg3<ov^nir;k ^JEtf>Jgag4tf>g#-tr 
;k lfe&6©J§2S15, Jg;&60^&6 0^>^X*7W 
K&^T* S5L#V^ffi<0MOS b7>Z?7>*<Dftt>K) 
\Z, ffilt^MOSh7>y^^<J:0y-hS^ 
iOfilttWMOS h7>^^?:ffl^8 

m6\z^xm^ftt&v^^m<DMos by>i?x*& 
mi^^mM<omi&e\z^^xm^ft^L^^m(ouo 

[0 0 7 6] l#Wl^i;MOSh7>^^TH 
[0 0 7 7] ftoT, ^JE<D^l!ilCD^^ft«lHlK^ 
<8L#^ffi<08SM<OMO S h7>->*7^J:0y- hS^ 



(11) 

OSS&SlslB^ fgNOMOS V? >i>7s* tm^TB 
[0 0 7 8] jUS<0^fi8 2^«tI/H36SO^fig3O 

MOS b^>^X*£&L£^fficomN<7>MOS h7> 

nomos v?>i?*2*m^x&f&i£nitn : mmwm 

[0 0 7 9] *«©»«4©»*-t;HC*^iT, 

l^^t^N^MOS h7>^^*ffl^fc«D, S 

HftCDT, SMflDMOS h?>^7r»lJSftfcCM 
OSBig[E]&£, SN(0MOSh7>v7^TM$n 

*B fc»*T4 d t^T* 5»*W6n*. S 

2^<0{£L£V>M©3IM<E>MO S h 5 >i^^^43cfcCX 1 
^CD(g;L€rmfi<£>S5N ©M OS h7>^^^^^ h 

J»**«»&n*. KLt^IOMOSh5>^ 
[0 0 8 0] *fc, *«0»tt50h5>^*7W 50 
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«fc 5 h U **ttfcE«bT«*aftT^*© 
^NOPMOS h7>^?*WSNONMOS 

KE«ahTV^/hffl«0*l»{«liaElB*, :oh5 

[0 0 8 1] *«fl>»t8 6a>h5>S>**7U*f 

\Zs ffil/*^ttO*MOMOS h5>^^J:Dy-h 

£ parr a 2^<DS*ir;uo"5"feo— ^<os*-tr;uo<s 

IfWSNOPMOS h7>y^^tl^8*t 
WftL*^tO*N©PMOS h^>$>X*£***H6] 
•raJtSfcT h U *XttKE«bT*J«*nTtr>a0> 

*tJ^SNOPMOS h*^***^©**-^ 
[0 0 8 2] 

l/t^ttOMOS h7>y^^t*ffl^TMSnfcv 

[0 0 8 3] £*>#9HCJ:fttf. v#D-fe;P£, <£L£ 
7>^^iDlf^S^iiitt^iOMOS 

So 

[0 0 8 4] coBWK^ntf* s*-k;u«r, fiuet» 

IOMOS h?>>?^^iC^)(SU#^ffl<DMOS h7 
>^^±Dl/e^tt* t »^att^MOS 

[0.0 8 5] c©BwicJ:tttf. a****. tT^rsiiw 



(12) 



&<7>iti Lf ^tOMOS l&ft\*U&<D 
(g;Lf^l(DMOS h7>V*2&&Hl &tz\t&&<D 

m £ W5 ffil i-tfi »BB© L T*8j£ $ *l£ J; -5 IC L ft <D 
[0 0 8 6] dCO^^tCcttltf, h5>^j'7W 

ft^ft{zm&T&2^<D&*±)i><o5t><z>--J5<o 

[0 0 8 7] CCD^B^{Ccfcn«, h7>yX^7W 

& tm^<om^±)V(Dmv^^m<DNuo s b^>>?* 

[0 0 8 8] C(D»^ICctn«, ¥&#m«[e]&£, & 
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[0 0 8 9] ZtDftmiZJUttit* V^O-fejl/fc, 
liKDMOS h7>^^^u(0fiLt^lOMOS h 
7>y^?c):0l/f < rt^y- h 

^TJ£j££n> ©aS$II^lHlK^.i5b^V^<OMOS h7 

z.<o^?u^)v*m^x&mzmfctz>zL£&-z 
zzmzktf&Zo imftmz&vzv-? sss ^ 

[0090] co«eg$Cct:n«, s*-tr;us:. 

fi^MOS h^^^^tu^filt^t^MOS h7 
#l>{tOMOS b^>^X^£^£#l/£;*n v CMOS 

tmitmz 

[0 0 9 1] ca891££fttf. ¥©^»aiHl88*. 
LtUKOSMOMOS h7>'^^ < !:C^|gMOMO 
S h7>yX^ck0y-hfi^^^fitfOtt^N 
OMOS h7>^^t*ffl^TMSn^^Dt^ 
a*S*JGfcSn, CMOSISaiHlK^M^MOS h7> 
^**£Jfl^TJBfiS;2n* «aS«ffl!lH]8Sd^N<0MOS 

SgMOMOS h7>y7^*ffl^TM$ftfcCMOS 
ISStHiKi:, ^NCDMOS h7>yX^«:ffl^TMS 



(13) 
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[0 0 9 2] CGD&WC^ntf* T£ Dir;l/€r, iftbfT 

OS H7>^*^££ffl^T^jS£*U CMOSfiSInl 
«IWl5lB*^N«)MOS h^>^**«:ffl^TJ£j&£n 
£ffl^T^f&£nfcCMOSf&3![El»£, SSNOMOS 

[0 0 9 3] Z<D&W\ZJ:?L\$* .S*-fe;H£:, i£L€T^ 

M<DMOS b?>zSX?&m^T&fSc,2tl* MUM?®® 20 

iLTMbfcOT, $J§Mtf)MOS b^>>>X*T7£j& 
^nfcCMOSIfeSIelgSt, SN©MOSh7>yX^ 

&£$gl;:^^£££#T#£^nii;i/£* COS 
[0 0 9 4] cofE^K^ntf* s*"fe;i^«r* fi^ian- 

a^)gN©MOSh7>^^, 1 £fcte*gecOSf§M<D 
MOS h 5 * itf 1 * ttt«ft©»NOMO s 

h7>z/X?frt>&Z> h5>S***»&^J#lfiJKf8»E 

Jfll>T^*n*jl>*»J5!rr£IRfc. INOMOSh7> 

[0 0 9 5] C055W»Ci:ntf, h7>vX^7K 
fc, SM0MOSh7>vX^J:Oy-hfi^tlU 
9, lifttt«OttL#^«MMOMOS h9>3> 
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fl!i^cDS*-tr;KO^N<DNMOS h 7 >V7s9 tifiWfa 
-r*£o\Z-? b U ^XttKEBLTtSfSStl, CMOS 

n. «Htt«E88*«»N©PMOS h^>v?***5<fctf 
SNCDNMOS K^>^X^£;f!^T^f££n*fctf><t: 

ureifi£L^oT, »NoPMosh5>^mtf 

gg£, CCD h7>^7W SJBHTSBKJBJSM"* 

[0 0 9 6] CO«B^lC«tntf> fT^fSl^y-hSffiO 
*M*»*.T«fcEBSft&. *MOMOSh7>^ 

OSMOMOS *5<ktf3§Mtf)MOS 

tjo*rtifc«*EBbfc«iJ«©**-fe*«» fT^r^iiR 

PMOS h5>y7*ii*Oi*t*OSNOPMO 

•T^5 2OOS*ir;i/C0'5'6O— ^coS*-tr;KO^NON 
MOS h7>^^^tftfi5?OS*-fe;K^»NONMOS 

T*8*££*U CMOSBIBB^RMOMOS h?>s; 
^^Sffl^TWSfti ««HJWia»*«IBN©PMOS 
h7>yX^ck^tftSNWNMOS h9>S>** 

RSTT * 2 0<DS*-fe;KD o *> (D—JjO&ttJKDmN 
OPMOS by>97,9t^<Om^±)V<DmN(DPM 

os h^>z/x9£t)m—v*)i'\zMf&t<nft^fa\zm 

[Hffi<7>jSW«cKW] 

[El 1 ] 1 K J;*¥3I#««Ih1 

[EI 2 ] C<Z>5691<D#ij&ffi<D7gJg 2 l:<t§^ o±)l<D 

[0 3 ] COXHOXttOXMB 3 Kl«fc*V* D-t^CD 

[04] C(DftW<DnM<OJ&&4\ZJ:2>m*'t)V<Dffi 

[0 5] Sfc J:* b9>&*9 

[06] CO5BW0)*j||©»»6lcJ:* H9>s;^^ 
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7H tf>«Jfi£0T&£. 
[07] MT-CMOSl£]&tf>[a]&0T&<5. 
[0 8 ] fifS5<D^^I6«lle]8S^S^BITSS. 
[09] *$R1¥8- 1 8 0 2 l^ii$BlC^Snfc> fi£ 

[010] St&co v£ D-fe;U<7>#|fifc0T&<5, 
[01 1] Sf*cOi«U^^fiiMOS h5>^^IiJK 
tf)#?fi£0T$>£>. 
[«F#^)|tt0J] 

4 v£7D-tr;k 11, 6 1 teL^MSOgll COPM 

05 Y^yVTs* (filt^i^MOSh7>yX 

£0 , 12. 62 (|Lt^ffl(Dg2^PMOSh7> 
(ffib^lMfi^MOS h7>'^^) . 13, 6 

(/iI^MOSh7>vX^) , 14. 6 4llSVilO 
S2(DNMOSh7>yX^ «gL£m&<&MOS h7 
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7>zs7s# (SlfWMOSh7>yX^) , 2 2 
iSlS^I^fflPMOSh7>y^^ (Sl#^ 
I(OMOSh7>y7^) , 2 3 ig L#^te<D@2gf&l 
SfflNMOS h7>y^^ (BLtUia)MOSh7> 
. 2 4 SLt^I*^NMOSh7>y 
(iSL§^MOSh7>^^) • 7 1 Bl 
S^tOS3OPM0Sh7>yX^ (S5L^Mfi<OM 
OSh7>vX^) , 7 2 il5L#^ffi<Z>S§4tDPMO 
Sh7»7? (BL#^fiMOSh7>y^) , 
7 3 Bit ^WD^30NMOS h7>yX^ (St 
§U!0MOSh7>^^) , 7 4SL£^flt£>SS4 
(DNMOSh7>vX^ (i^lf^ffiOMOS Yv>V 
7,?) ,81,91 mi<D&^-t)V . 8 

2, 92 U5 2 0g#ii;P , 83, 93 

fg 3 £>g#-fe;l/ , 8 4. 9 4 S§4<E>S* 



(14) 



10 



[0 1] 



[02] 




4 :-7£tHz^ 




1 1 : aucv»«w» r«PM6sh^>Vi*{BU#^»*a3><osh9>i>^^) 

2 4 :HCe^«W«i8W40SK^>j;^5'(«L€titt«KOSh^>^^) 



&mvi i 
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[03] CH4) 




--I r"1 " 7 1 :»L*V>«Oli3OPMDSK9>^^<«U*V»ttOM0SK^>i;^^) 

2 7 42 2 8 7 2 :*t*v»lto»4flJPMOSK^>j;xy(«L*v»OI©MOSh^>^^) 

7 4 :»U€*H!©»4C!>HMOSh^>^A^OIU«^«OMOSh9>i'A^) 



[07] [0 8] 




(16) 
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IMS) 



[86] 




7 7 7 3 7 8 



8 1 :&1<D&**)V OfcaMrJW 

8 2 : JS2<Z>£*-feJW C£*-feJlO 

8 3 :*3G>«*-fc;U (£*-fc/V) 

8 4 :*54 0>£*-fe;U (S*-b^) 




7 5 7 1 76 



9 1 : m 1 0>£*-fe» <S*ir J W 
9 2 : J&2C0S#-fc;U <afc#-tr;W 

9 4 : »4<0»*-k^ 



[09] 



133 a 



133 



13 1 



1 5 1 



I 126 




15 2 



1 3 3 



13 3a 



X 3 5 a 



147 148 




133a 



133 



(17) 
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(0111 




167 178 16 8 



